I. Introduction 1
In coastal north Etruria (Luni, Lucca, Pisa, Volterra and their territories; Fig. 1 ) the authors of this chapter are currently conducting an intensive 'total archaeology' research project 2 into long-term developments from the Late Bronze Age to the early medieval period, with a focus on the late Etruscan, early/middle Roman and late Roman periods. 3 The work is still in progress; this chapter presents some results, a few tesserae of a larger mosaic. In particular, it zooms in on the Pisa-Volterra district and on the impact of the Roman conquest on regional economic developments from the 3 rd century BC onwards. More precisely, it attempts to establish the nature, the socio-economic effects and the dynamics of cultural change of this process in its urban and wider territorial context, presenting the processed data in chronological order.
<< Fig. 1 . The study area.>> From the 6 th to the early 2 nd century BC two cities, Pisa (Pisae) and Volterra (Velathri, Volaterrae) dominated north-west Etruria. Their territories extended along the coast from the river Magra to the river Fine and from the Fine to Bolgheri respectively and both also encompassed large sections of the hinterland. The conflict with Rome entered a crucial phase in 298 BC when the Volaterrani and the Falisci were defeated near Volterra. 4 In 283 BC Rome definitively overcame the Etruscan peoples near Lake Vadimone. Shortly afterwards Volterra presumably signed a treaty (foedus) with Rome. Around the same time Pisa became a civitas foederata; in the 2 nd century BC, during the wars against the Ligures, 5 it was a Roman military base. In 252/241 BC the coastal road Aurelia Vetus was constructed, initially linking Rome with Cosa and subsequently extended northward in stages. 6 With the foundation of two new towns in the context of the Ligurian wars in the 2 nd century BC the urban system of north-west Etruria changed. In 180 BC Pisa handed over part of its northern territory for the foundation of the Latin colony of Luca (Lucca), and in 177 BC, after the final defeat of the Ligures in north-west Tuscany, the Roman colony of Luna (Luni) was established. 7 Between 42 BC (the Battle of Philippi) and 31 BC (the Battle of Actium) or slightly later, most cities and plains in north Etruria were remodelled in the course of resettlement projects for Roman veterans. 8 The late-Republican colonization of the area had a great impact on the coastal environment. From the 2 nd -1 st century BC up to c. AD 1830 the coastline progressed westwards, mostly in tandem with the Arno delta, due to a marked increase in alluvial sedimentation caused by anthropogenic factors (deforestation, increased agricultural and manufacturing activities). These factors were linked to the establishment and subsequent territorial remodelling (centuriation, allotments) of Republican colonies in the early 2 nd century BC (Luca/Lucca and Luna/Luni) and Triumviral/Augustan colonies in the late 1 st century BC (Luni, Lucca, Pisa, Volterra, Firenze, Arezzo). 9 II. The Roman conquest and infrastructural organization Pisae is well known to have played a fundamental strategic role in the late 3 rd century BC in the wars against the Ligures, both as civitas foederata and as the main Roman naval base. During the military actions in 203 BC, when the consular provincia 'Etruria ac Ligures' was established, 10 Pisae again served as the main base. 11 In the same period Volaterrae was an ally of Rome and supplied Publius Scipio with 'interamenta navium et frumentum'. 12 In short, the Romanization process 13 was well underway in this district. In these years the coasts of north Etruria were a national frontier and therefore, in the words of Hopkins, 'a tax consuming region'. The Roman state sent food and financial support to the border areas to supply the army and to build the infrastructural network (roads, bridges, ports, waterways) necessary for effective control. 14 The organization of the Pisa-Volterra road and port system is well documented by archaeological, literary and epigraphic sources. The main roads were the Via Aurelia Vetus/Nova and the Via Aemilia (named after the most prominent Roman gentes involved in the Romanization of Etruria), built in the period 252-109 BC (Fig. 2) . 15 The modern SS1 (Aurelia) roughly corresponds to the ancient road, which ran along the coast, linking the main harbours (Vada Volaterrana, Portus Pisanus and Luna) and the minor ports that were often located near river mouths. In the route Vada Volaterrana-Pisae, the Via Aemilia followed the foothills in the Tora river valley, a rural area with villas and farmsteads. Its route was marked by a large mansio (Torretta Vecchia) and a few milestones. Numerous tombs and necropolises have been identified along these roads, dating back to late antiquity. 16 The Via Quinctia was another important road built in the 2 nd century BC; it linked the interior of Etruria with Pisae and its ports, running along the left bank of the ancient course of the Arno. 17 Likewise, an efficient port system became established. In the 3 rd -2 nd century BC Portus Pisanus and other ports (Isola di Migliarino, S.Piero a Grado, Castiglioncello, Vada) increased their import and redistribution activities, 18 and after the defeat of the Ligures Apuani, Luna was founded on a strategic harbour site. 19 Based on the available evidence, it is difficult to establish whether roads and ports stimulated growth and the integration of communities or rather the reverse: that their appearance is a reflection of these processes. 20 In our study area, at least, all processes appear to have been at work simultaneously.
<< Fig. 2 . Hypothetical routes of the main Roman roads in the study area (after Pasquinucci and Ceccarelli Lemut (1991))>>
In the next section a tentative explanation will be offered for the transformation of the district after it entered the Roman global economic system, involving a dense fabric of developments in agricultural and industrial production, infrastructure and the conglomeration of regional markets. 21 III. Economic development in the 3 rd to 2 nd century BC In the 3 rd -2 nd century BC Pisae, Volaterrae and their respective territories appear to have been flourishing. This prosperity was based on agriculture (as will be argued below, cereals and grapes were the main crops), cattle breeding, 22 privileged relationship with Rome, 25 boasted a thriving artisanal production that included cinerary urns 26 and black gloss ware, which enjoyed remarkable commercial success. 27 Although to date no kilns for the production of black gloss ware have been identified, many scholars believe that the main workshops were located in the urban/suburban areas of the town, 28 while in the 2 nd century BC black gloss ware was also produced in the countryside (Montaione; see below). This is a significant example of the integration of urban/suburban and rural economies in one manufacturing process. In many Italian towns urban black gloss ware kilns were located in peripheral/suburban areas, close to the city walls and gates, in order to limit both the risk and the inconvenience of smoke and fire, and to facilitate the supply of raw materials. 29 That is probably where also the Volterra workshops were to be found, as is documented for medieval and renaissance pottery kilns, 30 which clustered on the slopes above the Cecina valley. 31 As usual in Roman pottery production, the process involved an elite who owned the land, sources of raw materials (clay, water, firewood), facilities (workshops, drying sheds, kilns), and craftspersons with the necessary skills to work clay, to model and decorate the vessels, and to control the firing process. The absence of stamps on Volterra black gloss ware is significant. The lack of stamps can be explained by assuming a 'centralized' model of production by the city or by a few members of the aristocracy. This 'monopolistic system' obviated the need for stamps to mark individual products. 32 Regarding rural black gloss ware there is archaeological and archaeometric evidence of a Volterra lower-quality pottery, which supplied the local market. 33 Most likely it was produced in small kilns scattered throughout the Volterra territory from the coastal plain to the interior, but so far the only production site discovered is the one near Montaione, in the valley of the river Egola. 34 Here, a production centre with at least three small kilns has been identified. It is not clear whether this was an isolated rural site or whether it belonged to a nearby settlement that yet remains to be identified. In north Etruria similar situations have been documented at various sites in the territory of 25 Castiglioni and Pizzigatti (1997, 28 Clusium, 35 particularly at Marcianella where a large rural pottery production centre was excavated that was probably linked to the town of Clusium. 36 Returning to the urban black gloss ware, H. di Giuseppe 37 demonstrated that the Volterra manufacturing tradition displayed a high degree of continuity, since "the Etruscan type of the Campana-B circle" 38 derived from the relatively high quality Volterrana D. 39 This north-Etruscan production passed through the Romanization process whilst maintaining its own identity; in fact, the Romans traded the local black gloss ware within their own economic networks, especially to the northwest 40 when conquering the Gallic and Iberian coasts. In addition, the demands of the Roman economy had a considerable impact on northEtruscan agriculture, in particular the production of wine and the trade in food items. The authors believe that the Graeco-Italic and Dressel 1 amphorae especially represent clear illustrations of a number of social and economic phenomena. In the early stages of the Roman conquest, a large number of Latial-Campanian amphorae reached the northEtruscan coast. 41 Reflecting a truly global economy, these amphorae not only arrived at the consumption centres of the allied communities but also in the Ligurian oppida in Pisa-Versilia territory, in the middle of the Romano-Ligurian wars. Graeco-Italic wine amphorae have been found at a number of high-altitude settlements on the Alpi Apuane (Monte Piglione: 1,233 m asl; Monte Piglionico: 1,200 m asl) 42 in association with black gloss ware drinking cups and jugs manufactured in central-Tyrrhenian areas. 43 Evidently the Ligures, while facing their long, valiant struggle against the Romans, were still drinking their enemies' wines and using their vessels (especially petites estampilles cups). This import on a massive scale, well documented throughout Pisa-Volterra territory and in ports, urban settings and rural contexts, 44 bears witness both to an increased local demand for wine and to the participation of this district in the Roman trade, which sent enormous quantities of wine and black gloss ware vessels towards the western Mediterranean. 45 This is the historical context in which the Roman conquest stimulated the northEtruscan Graeco-Italic production as early as the mid-3 rd century BC. The region appears to have been suitable for grape cultivation from the proto-historical period onwards, as 35 Paolucci (2003, . 36 It consisted of six kilns, active between the 3 rd and -2 nd centuries BC and produced black gloss ware, red slip ware, thin-walled pottery, coarse wares, amphorae and loom weights (Pucci and Mascione (2003) 52 This location near ports was due to the specific demands of production (Fig. 3) ; it was more convenient for amphora kilns to be situated in the rural hinterland of ports. It is likely that the same land owners, or at least the same gentes, controlled the main workshops of both amphorae and black gloss ware, but data on their organization is lacking since these were not stamped. Data on the scale of production is also still insufficient, but it is certain that north-Etruscan black gloss ware and amphorae were both traded throughout the western Mediterranean. 53 IV. Late 2 nd -1 st centuries BC
The Roman economic strategy is evident mainly in the standardization of amphora shapes and in technical details of the kilns as has been documented at the Cà lo Spelli (ager Pisanus) and Massa production centres. Careful excavation revealed that exactly identical kilns had been used, 54 turning out similar amphorae. The same standardization has been observed at other amphora workshops in areas, which entered the Roman While it is possible to present an overall reconstruction of local manufacturing trends, an assessment of land management issues in the Pisa-Volterra countryside 57 is problematic. As was stated above, the district was characterized by a mixed farming economy (it still is today), which included cereal cultivation and commercial crops (vineyards, olive trees). Rural settlement patterns based on field survey results did not reveal signs of a demographic crisis in the countryside. On the contrary, in the 2 nd -1 st century BC small production units prevailed (farmsteads) while villas were rare. 58 Only one villa, late Augustan in date, has been recorded in the territory of Pisa (Massaciuccoli). Epigraphic evidence suggests that its owner was probably a member of the gens of the Venuleii Aproniani, who were part of the local elite. 59 << Table 1 . Settlement trends in a sample area surveyed in the coastal ager Volaterranus (After Iacopini et al. 2012 ).>>
In the Volterra coastal plain the authors have identified seven villas, but surveys carried out further inland by Carandini and Terrenato and by the authors produced no evidence for villas there. 60 Survey results in the coastal ager Volaterranus, between the rivers Fine and Cecina, suggest an increase in the number of rural settlements from the 2 nd century BC and peaking in the 1 st century AD (Table 1) . 61 It seems, therefore, that the elite in the late Republican period and later lived mostly in urban or suburban domūs at Pisae, Volaterrae or Rome, while their estates were run by farmers, most likely tenants (conductores or coloni) from whom the land owners would periodically collect rent, produce or sale proceeds. 62 Past research has convincingly demonstrated, 63 and recent and current research have confirmed, that free labour coexisted in Roman Italy alongside slave labour, and that the small farmer persisted 64 and even structurally benefitted the villa system. Whatever land management strategies may have been used, a large agricultural surplus was certainly produced in the Pisa-Volterra countryside 65 since even small farmsteads participated in market exchange -albeit obviously on a reduced scale -as shown by the imported wares collected at many of them. 66 Presumably there were other important economic enterprises in the district in addition to agriculture and pottery production, in particular shipbuilding 67 and long-distance trade. 68 In conclusion, the district appears to have experienced a phase of progressive economic growth in the 2 nd and 1 st century BC. 69 The question is who the protagonists of this process were, which involved the local economy in all its agricultural, manufacturing and trade aspects, and in both urban and rural contexts. Who stimulated the local potential and channelled it into a global economic system? Those protagonists were probably the main Roman gentes who were involved in the Romanization process in north Etruria (Aemilii and Aurelii/Valerii), as well as members of the local elite (Ateii, 70 Caecinae, 71 Rasinii 72 ) who were able to gain the respect and protection of the former group. In our opinion, the economic development of the district was rooted in this interconnectivity between Roman and local elite. 73 It is highly likely that they all took advantage of the growth that resulted from the conquest and laid the foundation for the subsequent expansive phase, during which these groups instigated many manufacturing activities, as documented by stamps on bricks, tiles and terra sigillata.
V. The early Imperial period
Pisae and shortly afterwards Volaterrae became Roman coloniae (respectively Colonia Opsequens Iulia Pisaa 74 and Colonia Iulia Augusta Volaterrae). 75 Their urban plans were improved and embellished with new buildings, canvasses for early Imperial propaganda as documented by archaeological and epigraphic evidence. 76 The number of settlements in the two towns' respective territories appears to have greatly increased, especially in the Pisa plain, which was subjected to centuriation. 77 Excavations carried out near Acquarella (Camaiore) in the northern ager Pisanus partially revealed the remains of a late Republican/early Imperial farmstead with an oil press, which functioned until the late Roman period. 78 Rural settlements, which also arose in the coastal ager Volaterranus, included farmsteads and villas (see Table 1 ); the results of the excavation of one of these, a villa at S. Vincenzino, were recently published. 79 Farmsteads in the Pisa-Volterra district appear to have been prosperous, as demonstrated by the presence of column bricks, window panes, and different types of flooring according to the rooms' specific function (opus spicatum, signinum or quadrangular paving stones). 80 Most of these farmsteads yielded pottery imported from the entire Mediterranean basin, evidence of their integration into a market-oriented economy. Locally traded surplus undoubtedly consisted mainly of cereals and also wine, as the abundant local production of Dressel 2-4 wine amphorae shows. 81 These products had always characterized the district; significantly, Pliny refers to them in the 1 st century AD. 82 It was no coincidence that the Pisae sigillata production started (c. 15 BC) at the instigation of Marcus Valerius Volusus, a member of the gens Valeria who participated in the Romanization of the district. 83 Interestingly, Valerius Volusus sigillata vessels from Pisa are widespread in military and civil contexts; these vessels paved the way for the Ateian sigillata, which became an enormous commercial success a few years later. . 77 . See Witcher (2006a) for the complex debate on Etruria. The authors excavated two farmstead sites identified by surveys within the centurial grid. However -and methodologically interesting -the sites did not produce any Roman stratified structures or objects, only many residual finds in the top soil, which were consistent with a late Republican and late Roman date. At one of the farmsteads, in the east of the ager Pisanus (site Le Melorie, Ponsacco) the authors were able to excavate its bricks and also a roof tile kiln, which was well preserved as it had been dug into a deep, thick alluvial level (Pasquinucci et al. (2008) ). All buildings at the second farmstead, in the south of the ager Pisanus (site Coltano), had been completely destroyed, but below the destruction levels a Bronze Age saltproduction settlement was discovered (Pasquinucci and Menchelli (2002) . 81 See below and Fig. 3 . 82 According to Pliny, the territory of Pisae was famous for its Pariana uva (Pliny, Naturalis Historia 18, 109), siligo and alica (Pliny, Naturalis Historia 18, 86-87; 18, 109). 83 Gliozzo et al. (2004) . The stamped sigillata vessels found in the Cinigiano workshop (Vaccaro, this volume), tentatively suggest industrial activities by the Aurelii in south Etruria. However, the stamp in question, published in OCK (2000, No. 422) and also dating to 15 BC, is generic and could in theory derive from various workshops located in a number of geographical areas. 84 Menchelli (2011a).
The Pisa sigillata workshops were located in the northern suburbs and in the northern part of the ager Pisanus. Archaeological, archaeometric and epigraphic evidence has led to the identification of an industrial district, which stretched from the periphery of Pisae to the mouth of the river Auser near Isola di Migliarino, where there was an important sigillata workshop and a harbour. 85 Of all Italian sigillata production centres, the output at Pisa was quantitatively surpassed only by those producing Arretine wares. 86 The distribution of Pisan products throughout the Roman Empire and beyond 87 in military contexts and on free markets 88 symbolises the Roman global economy.
<< Fig. 4a- Concerning Pisan sigillata production, some quantitative data can be derived from the potter's list of Isola di Migliarino published by G. Camodeca (Fig. 4a-b) . 89 According to this scholar, 2630 vessels were placed in a single load, in the fornax minor of Sex. Murrius Festus, whose 'firm' appears to have worked for 90 years (AD 60-150). 90 Assuming that at least twelve kiln loads were fired in a year (two every month from April to September), 91 the minimum number of vessels fired in this smaller kiln would amount to c. 31,000 per year. Multiplying this annual production by the ninety years the company was active results in an estimated total figure of c. 3,000,000 vessels. This number is hypothetical, since it is not certain that the kiln maintained the same production rate throughout these years. Bearing in mind, however, that it was only a 85 Menchelli et al. (2001 smaller kiln owned by one of fifty-two sigillata potters 92 working in Pisa and its territory for over a century, it is a good indication of the vast scale of the district's production. 93 In the light of this massive volume and widespread production of sigillata, the interconnectivity of rural/suburban and urban economies in the district is evident. Sigillata workshops could be found both in the Pisa suburbium and in the north of the ager Pisanus, and the profits they raised must have benefitted the economy of Pisa, where most of the owners and managers probably lived. Their names were stamped on the vessels; the most famous 'firms' were owned by gentes (Ateii, Rasinii, Murrii, Nonii, etc.), who belonged to the local elite. 94 They connected the rural, suburban and urban contexts by exploiting the agricultural potential and the natural resources (wood and water, and obviously clay for kilns), but also by sharing the same unskilled labour force. The vast number of workers employed in the sigillata production could also be deployed in other agricultural, commercial or manufacturing enterprises according to seasonal demand. 95 The local production of Dressel 2-4 amphorae illustrates the close integration of agricultural and ceramic production. A number of manufacturing centres in the hinterland of Portus Pisanus and Vada Volaterrana catered to the Pisa and Volterra farmsteads and villas that produced a wine surplus. These amphorae supplied the local market and were also traded westwards, but since they were rarely stamped and can therefore not easily be identified, the available data probably underestimate the extent and importance of their circulation. 96 The same production areas also turned out bricks and tiles stamped by members of the Pisa-Volterra aristocracy, often the same gentes as those who were involved in the production of terra sigillata. These bricks and tiles were used locally in villas and in sponsored public building projects, 97 but they also circulated in the north-Tyrrhenian commercial networks. 98 If terra sigillata and stamps on bricks and tiles yield information on the names of workshop owners who belonged to the north-Etruscan ruling class (Valerii, Ateii, Rasinii, Venuleii, Caecinae, Nonii, and so on), only sparse data are available for the Dressel 2-4 amphora production. 99 A few large villas near the Dressel 2-4 amphora workshops in the hinterland of the Vada Volaterrana hint at a close connection between the agricultural and manufacturing interests of the local ruling class. 100 A number of necropolises that have been identified in this manufacturing district 101 mainly contained poor graves and are a potential source of information on the settlement system. This system consisted of casae and tuguria scattered throughout the countryside or, more likely, concentrated in small agglomerations near the kilns. The impression is that from the Augustan period to the early 2 nd century AD the local urban/suburban and rural contexts were united in a single economic network, which included agricultural, manufacturing and commercial enterprises.
VI. Conclusions
Based on the data presented in this chapter the authors believe that this coastal district witnessed intensive economic growth in the late 1 st century BC to the 1 st century AD, a so-called Smithian growth, to use a term often used by modern economic historians. 102 The Pisa sigillata is the most convincing evidence for this growth as millions of vessels were produced for over a century and traded to every geographical, economic and social context in the Romanized world. This production boom was the result of a number of favourable factors:
